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QUESTION 1 (30 pts) 
Based on the mineral composition and textures of the 3 different metamorphic rocks numbered from 1 to 
3 in the table below, for each rock:  
a) Identify an appropriate metamorphic name         
b) Indicate the type of metamorphism which is responsible for the formation of the rock   
c) Indicate the possible parent rock (protolith)         
d) Indicate the corresponding metamorphic facies  
e) Indicate which of the minerals listed is the “index mineral”?  
Mineralogy Texture 
Rock 1                                       (10 pts) Coarse grained texture with no visible foliation 
Plagioclase = 35% 
Hornblende = 35% 
Garnet =      20    
Quartz =5% 
opaque =5% 
 Rock 2                                      (10 pts)   
Quartz = 20% 
Staurolite =20% 
Mica (muscovite and biotite) =50% 
Plagioclase = 10% 
Staurolite porphyroblasts, medium grained texture 
with strong foliation marked by alignment of 
micas. 
Rock 3                                   (10 pts) 
Large crystals of Andalusite (10%) in a  
very fine grained matrix made of  
microscopic quartz (35%), biotite (15%), 
muscovite (15%) and plagioclase (25%) 
 
Very fine grained texture with preserved layered 
texture from the protolith. 
 
NB: Your answer must be presented under the following format. 
Rock 
No. 
Rock 
name 
 
Type of 
metamorphism 
Metamorphic 
facies 
 
Possible 
parent rock 
(protolith) 
Index 
Mineral  
Rock 1      
Rock 2      
Rock 3      
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QUESTION 2 (20 pts) 
What are the parameters that control metamorphism? Explain and discuss in detail each of the parameters 
and how they affect rocks. Illustrate your answer with examples and sketches wherever possible.  
  
QUESTION 3 (25 pts) 
Give the definitions of the following terms and illustrate with sketches where possible: 
1) Porphyroblast 
2) Poikiloblast 
3) Crenulation cleavage 
4) Paired metamorphic belts 
5) Metasomatism 
QUESTION 4 (15 pts)                     
Consider a sedimentary rock of shale composition metamorphosed within a stable interior of an old 
continent at a maximum depth of 25km: 
- 4.a) What would be the likely pressure and temperature of metamorphism at this depth? You must 
show how you got your answer and indicate what units you are using 
- 4.b) Under which metamorphic facies, grade and type of metamorphism was the rock metamorphosed 
and what would be the name of the resulting metamorphic rock?   
 
NB: Answer under the following format: 
 
P T Facies Grade Type of 
metamorphism 
Name of 
metamorphic rock 
      
 
- 4. c) What is/are the index mineral(s) for this rock and list at least 4 other possible mineral(s) you 
would expect to form in this rock under the P-T conditions calculated from question (a)? Provide the 
chemical formula of all these minerals.   
 
NB: Answer under the following format: 
 
Index Mineral(s) and 
its/their chemical formulea 
Name of 4 other possible 
minerals  
Chemical formula of each of these 
minerals 
  
 
 
 
 
